United States Patent

US007111137B2

(12) 10) Patent No.: US 7,111,137 B2
Chong, Jr. 45) Date of Patent: Sep. 19, 2006
(54) DATA STORAGE SYSTEMS AND 6,618,794 B1* 9/2003 Sicola et al. ..c.cccon.e.... 711/154
PROCESSES, SUCH AS ONE-WAY DATA 6,883,074 B1* 4/2005 Lee etal. .....cccceueeeee 711/162
MIRROR USING WRITE MIRRORING 6,938,137 B1* 8/2005 Fujibayashi et al. ........ 711/162
6,957,221 B1* 10/2005 Hart et al. ..ooccovveunnen. 707/100
(79) lnventor:  Fay Chong, Jr. Cupertino, CA(US) 300501400y Atv 72008 Ashion o sl o 7111162
(73) Assignee: Sun Microsystems, Inc., Santa Clara, 2003/0149736 Al* 82003 Berkowitz et al. .......... 709/213
CA (US) * cited by examiner
. . . . Primary Examiner—Woo H. Choi
sk .
(*) Notice: Subject. to any dlsclalmer,. the term of this (74) Attorney, Agent, or Firm—Blakely Sokoloff Taylor &
patent is extended or adjusted under 35 Zafman LLP
U.S.C. 154(b) by 407 days.
(21)  Appl. No.: 10/748,586 7 ABSTRACT
Methods and systems for data storage are described herein.
(22) Filed: Dec. 29, 2003 In one aspect of the invention, an exemplary process
includes receiving a first data being directed to a first storage
(65) Prior Publication Data volume, receiving a second data being directed to a second
US 2005/0144406 Al Tun. 30. 2005 storage volume, writing the first data, as part ot a first
) 1 iting the first d. f a first /O
’ (input/output) process which begins before a selected time,
(51) Int.CL toa ﬁrst. storage image and a second storage imagf:, the first
GO6F 12/16 (2006.01) storage image and the second storage image forming a data
(52) U8 Cl oo 711/162; 711/161  mirror prior to the selected time, wherein writes to one
. . . image are replicated to the other image, and writing the
(58) Field of Classification Search ............. 71161, IMmage are ! I;l patndo; at?ecoﬁg o e, %Vhicﬁ b%gtiﬁs
See application file for complete search histo711/l62 after the selected time, to the second storage image but not
PP P v to the first storage image, the second I/O process being
(56) References Cited capable of running while the first process runs. Other

U.S. PATENT DOCUMENTS
6,317,815 B1* 112001 Mayer et al. ............... 711/165

methods and apparatuses are also described.

34 Claims, 33 Drawing Sheets

( ) 600
Start I

media
601

Replicate data being written by a first process
(e.g., an existing process) to a first storage
media to a second storage media, while the first
procass is being executed on the first storage
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media, while the first process is being executed
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